This study uses aggregated municipality data, for the years 2001 to 2009, to explore whether direct payments to farmers affect agricultural employment in Swedish municipalities. The decoupling reform in 2005 included a new grassland support payment accompanied by management obligations that had unexpectedly high redistributive consequences as it greatly increased CAP payments to municipalities with large areas of grassland. In some municipalities, total payments more than doubled. Thus, since the reform seems exogenous to the behavior of farmers and the regional economy, the reform can be used to identify a subsidy effect. We find that a permanent increase in agricultural employment can be attributed to the new grassland support. Our results indicate that the grassland support generates an additional job at a cost of SEK 250,000, relative to the average agricultural wage of SEK 333,000. However, the subsidy effect is largely keeping jobs in agriculture, i.e. the grassland support may be slowing down the process of structural change in grassland regions.
Introduction
The Common Agricultural Policy (CAP) is supposed to protect jobs in agriculture and maintain sustainable development in the EU's rural regions (see for example EC, 2006) . However, despite a long-standing debate about the CAP, there is little evidence of a positive relationship between the CAP subsidies and agricultural employment.
Decoupled subsidies are often assumed to have no impact on labour use Zier, 2012, Ahearn et al., 2006) and, when invested in labour-shedding technology, rather than protect jobs in agriculture they might well decrease employment (Petrick and Zier, 2011) . The subsidies may also help some farmers to capitalize and buy out farmers willing to exit the sector (Goetz and Debertin, 1996) . Another concern is that the protection of farmers' incomes results in an inefficient labour allocation (Gardner, 2002) , which might have longlasting consequences for rural development. On the other hand, if payments are conditioned (coupled), or if there are wealth or insurance effects (Hennessy, 1998) , subsidies may increase labour use.
With the decoupling reform in 2003, implemented in Sweden in 2005, the direct payment scheme (Pillar I) was dramatically changed. The reform was decided at the European level and it implied that the coupled Pillar I payments (the arable land support and animal support) was decoupled and turned into a Single Farm Payment (SFP). Since the reform covered all agricultural land (EU, 2003) , Sweden even made permanent grassland eligible for support, which basically meant that decoupled animal support was replaced with the eligibility of grassland for receiving SFP. Because the main share of the direct payments is based on historical production, the decoupling itself was not designed to foster a substantial redistribution of direct payments to farmers; on the contrary it was important to minimize redistribution. Nevertheless, farmers with large areas of grassland, in the end, received a large increase in their support, in some cases finding their direct payments had doubled (in Sweden the average share of grassland at the municipality level is 57% of total farmland). Therefore, even if the reform did not have redistributive intentions, redistribution was a consequence of including permanent grassland in the direct payments (i.e., SFP).
This study aims to explore whether the regional redistribution of the direct payment in 2005, caused by the decoupling reform and the grassland support, affects agricultural employment in Sweden. However, the focus is on the grassland support, and not on decoupling per se, because the redistribution of the direct payments relates to grassland shares and the subsidy effect is mainly related to grassland use and less to decoupling effects. Thus, with aggregated municipality data for the years 2001 to 2009 the unexpected change of the Pillar I subsidies is used to identify a subsidy effect.
To analyse the effect of policies on economic outcomes, the policy variation has to be exogenous (Besley and Case, 2000) . In the case of the introduction of the eligibility of grassland, it was originally decided at the European level, and subsequently appeared as a side effect of the decoupling reform. Additionally, in retrospect, the implications of the grassland support seem to be a surprise. The government memoranda (Ds, 2004) stated that the proposed hybrid model did not redistribute the direct payments between regions in Sweden, and a Swedish CAPRI-evaluation 2 of the decoupling reform (Ekman, 2005) did not even discuss the grassland support. However, a last minute change to the reform may have caused the redistribution of payments. The implication of this particular policy change seems exogenous to the behavior of the farmers and the regional economy, 3 and at the same time rather unique in its large redistributive consequences.
The decoupling reform required that the farmers were responsible for keeping the farmland in good condition, i.e. cross-compliance requirements were introduced. In contrast to arable land use, where the production primarily involves crops, grassland production becomes a matter of sustaining the farmland's eligibility for support (besides the production of animal fodder), which implies that the grassland support is partly coupled (Courleux et al., 2008; Femenia et al., 2010; Bhaskar and Beghin, 2008) . In this scenario, introducing a grassland support which increases the direct payments may imply a positive substitution effect on farm labour (Ahearn et al., 2006) . Hence, since meeting the cross-compliance requirements for grassland is particularly costly (Swedish Board of Agriculture, 2011), the eligibility of grassland might decrease farm intensification, and thereby increase agricultural employment.
We find that the grassland support affects agricultural employment positively, with every SEK 100,000 (about €11,000) in subsidies generating 0.4 jobs. Because of a general decrease in agricultural employment during years under review, the grassland support is in part helping to sustain jobs in agriculture. Compared to Nordin and Manevska-Tasevska (2013) , who explore the reform with farm data, our analysis here concerns the net and redistributive effects of the grassland support. The results of the studies are similar and complementary, together providing strong evidence for a causal effect.
The paper is structured in the following way. It starts with a literature review. Section 3 describes the CAP and the decoupling reform. Section 4 reports the data and descriptive statistics, followed by a description of the empirical specification in section 5. The results are presented in section 6. Section 7 concludes the paper.
Literature review
Few studies have explored the impact of subsidies on agricultural employment, in the main due to limited access to relevant regional data. Most of the research on this topic is descriptive or qualitative, and is typically restricted to describing a single policy of the CAP (Petrick and Zier, 2011) . The use of modern evaluation techniques is sparse (Petrick and Zier, 2013) and to date there are (to our knowledge) no accounts that focus on a change in the CAP payments that can be described as exogenous.
The study that most resembles ours is Petrick and Zier (2011) , who use German panel data to investigate whether the CAP subsidies affect agricultural employment. They use 69 of 255 landkreise regions (NUTS 3 level), for the years 1999 to 2006, and find that direct payments have a negative effect on agricultural employment. Moreover, the full decoupling of the direct payment in 2005 seems to have had an additional negative impact on agricultural employment. They conclude that the direct payments encouraged investments in labour shedding technology and that the decoupled payments changed factor allocation on farms. In the US, coupled direct payments also seemed to decrease agricultural labor in the 80s, because of a capital-labour substitution (Goetz and Debertin, 1996) . However, the decoupling of the direct payments in 1996 does not seem to matter for off-farm labour participation in the US (Ahearn et al., 2006) .
The environmental and rural programmes of the Pillar II are assumed to make agricultural production more extensive. The empirical evidence is however inclusive. Pufahl and Weiss (2009) use propensity score matching on German farm data to show a positive association between on-farm labour and participating in agroenvironmental programmes. On the other hand, Petrick and Zier (2011) finds that the farm investment aids and transfers to less developed areas have no impact on employment, and Schmitt et al. (2004) finds that a subsidy promoting "development and structural adjustment of rural areas" affects agricultural employment in France negatively. By analyzing the dynamic labour use, Petrick and Zier (2012) find that investment aids slow down job cuts Petrick and Zier (2011) .
A different strand of literature focuses on the exit rate of farms. For the US, Key and Roberts (2006) use the variation in base acreage, between 1978 and 1997, as a source of exogenous variation in the coupled direct payments. They find a negative effect of payments on the risk of farm closure. Moreover, in regions with a declining number of farms, the subsidies help the remaining farmers to consolidate their position by buying out other farmers who are willing to leave the agricultural sector (Goetz and Debertin, 2001 ), i.e. a capitalization effect of the subsidies, creating opportunities to increase the average farm size and guide the process of structural change in rural regions. Studying 110 regions (NUTS 1 and NUTS 2) in Western Europe, Breustedt and Glauben (2007) show that total CAP subsidies during the 90s (i.e. both the price supports and other subsidy programmes) negatively influence exit rates. On the other hand, by using US data for the 80s and 90s a positive effect of subsidies on the exit rate of farmers is reported in Goetz and Debertin (1996) and in Hoppe and Korb (2006) .
Regarding regional economic performance in general, Esposito (2007) What caused the redistribution is still somewhat unclear. The government memoranda (Ds, 2004 ) proposed a hybrid model without redistribution of the direct payments between regions in Sweden. However, in comparison to the proposed payment scheme the granted petition (Skr, 2003) included a last minute change to the reform. The petition was concerned that some farms in regions 4 and 5 may lose more than 20% of their support, and the granted payments to these regions were therefore higher than in the memorandum, i.e. in the petition money was moved from the grassland support in regions 1 to 3 to the arable and grassland support in regions 4 and 5. Thus, even if the intention was to reduce a potential redistribution of the payments, it may have caused the observed redistribution. and 120% higher in the other four regions.
The decoupling reform also included a modulation, i.e., a transfer of money from the Pillar I budget to the Pillar II budget. Pillar II consists of a wide range of programmes supporting environmental and rural development. Pillar II is far too complex to evaluate here, but econometrically the Pillar II subsidies have to be taken into account, as they may affect the employment effect of the grassland support. One evaluation of the Swedish Pillar II found that many of the specific programmes were inefficient, and their impact on their respective objectives at best was very small (SLU, 2010).
Data and descriptive statistics
The panel implied a large increase in the direct payments to regions with a large share of grassland. Figure 2 illustrates the change in the payments for regions with different shares of grassland.
The groups correspond with the decentiles of the share of grassland (ratio between grassland and total farmland), 7 i.e. the first group contains municipalities with less than a 10% share of grassland, the second contains municipalities with between a 10 to 20% share of grassland, etc. Since there are no municipalities with more than 90% grassland, we have 9 groups. The figure shows that the increase in payments is large for regions with a large share of grassland, and the size of the increase varies directly with the grassland share. The relatively small decrease in payments for regions with small shares of grassland is because the support per hectare is generally much higher in these regions. This redistribution of direct payments occurred for two reasons: i) a decrease in support for regions with the least grassland after 2004, and ii) an increase in the payments in 2005 for regions with more than 40% grassland.
Additional descriptive statistics for the municipality groups are reported in Table 1 .
Table 1 and Figure 2 about here
The figure also shows that there was a relationship between the share of grassland and the payments in 2002 and 2004, i.e. for these years there was a change in the payments that increased with the grassland share. These variations were related to prior changes in the animal support. In 2002 the animal payments had increased (due to a general increase in all animal subsidies), and in 2004 a milk subsidy was implemented. However, the animal payments did not increase more in the regions with significant grassland. In general, since the share of direct payments that came from animal support was much larger in the grassland regions it implied that the relative change in the direct payments became larger in those regions. For example, in the regions with the most grassland (more than 50% grassland), the animal payments represented about 50% of the total direct payments before the decoupling reform, whereas in the regions with the least grassland (less than 30%) the animal payments represented only 10% of the total direct payments. This pattern, of relatively greater inflation of the milk subsidy in grassland regions needs to be taken into account in specifying our empirical model. Moreover, the increase in the payments at the end of the period was due to the depreciation of the SEK. Why the depreciation of the SEK does not increase payments in regions with 30 to 40% grassland, is probably because the average farm size is large in these regions. A large farm size implies a large modulation of the payments.
The employment data at the municipality level has been collected from Statistics Sweden. They report the number of people employed in each sector of every municipality based on register data (RAMS). To be classified as employed an individual has to work on average at least one hour per week in November. The sectoral classification is based on the firms SNI2007 code. People are categorized in terms of their main employment, i.e. where they receive most of their income from work. In this framework it is important to emphasize that part-time workers who work mainly outside the agricultural sector are thereby excluded from the measure and are essentially invisible. Moreover, seasonal variations in employment are not captured. However, since the results in our study are similar to those of Nordin and Manevska-Tasevska (2013) , where annual hours are used, the results appear to be unrelated to seasonal changes. decrease at the same rate as in the preceding years. 8 In Figure 3 we see the effect of the transformation on the mean number of employed. In section 5.1 we explore the transformation and find that it biases the grassland support effect downward rather than upward. Moreover, farm level data confirms that our results are not artefacts of the measurement change (Nordin and Manevska-Tasevska, 2013) .
Figure 3 about here
Moreover, due to the decoupling and the grassland eligibility, some landowners may have entered farming just to obtain the subsidy. Insofar as this is the case, the effect of the reform on agricultural employment might well be illusory. Because the Swedish Board of Agriculture classifies every farm that receives some subsidy as a farm, the decoupling reform increased the number of small farms in their data. Nonetheless, due to the "main income"
restriction, a similar change is not found in sectoral employment data from Statistics Sweden (Swedish Board of Agriculture, 2008).
Empirical specification and covariates
With a fixed effect model, the overall association between CAP subsidies and employment is estimated as follows:
In this model, α i represents the unobservable municipality characteristics that are constant over time, and γ t reflects time-fixed effects. DP is the total per municipality direct payments (in 2008 prices) to the farmers. A vector of covariates, X, and Pillar II subsidies are included as controls.
The drawback of this model is that it uses the total variation in the DP to estimate the subsidy effect, and not the change in the DP caused by the eligibility of grassland. Because the grassland support is hypothesised to have a specific effect on employment, we need to capture the specific change in the DP caused by the grassland support. Total DP captures other redistributive aspects of the decoupling reform as well, and there is plausibly some redistribution between municipalities within regions. In order to specifically evaluate the decoupling reform and the new grassland support we relate the change in the DP after 2004 to the share of grassland, 9 and use this variation to estimate the grassland support effect on agricultural employment. Thus, by using the grassland share as an instrument, the fixed effect instrumental variable (IV) estimator uses the fact that the increase in the direct payments after 2004 is directly related to the share of grassland in the municipality. 10 For the years before the introduction of the grassland support, the instrument takes the value zero, and for the years 2005 to 2009 the instrument equals the share of grassland in the municipality. Accordingly, the first stage in the IV-analysis is:
where X refers to all of the covariates used in equation 1, and α i are γ t the municipality-and time-fixed effects, respectively. Our instrument is the share of grassland in the municipality.
Once the first-stage results are obtained, the predicted value of DP will replace the observed DP in the second stage, namely, equation 1.
For non-experimental policy evaluation where a policy change is not exogenously assigned, IV estimation is a standard approach (see Angrist, Imbens and Rubin, 1996, Heckman, LaLonde and Smith, 1999, for surveys) . By exploiting an instrument that causally determines the policy change, but is unrelated to the specific outcome at issue, causal inference is achieved. We argue that in our complex setting the change in the DP payments is exogenously distributed, and the regional differences in grassland shares can be reliably used to identify the marginal effect of the grassland support on agricultural employment. However, given the fact that different instruments answer different economic questions, external validity may be limited (Heckman and Vytlacil, 2005) . We acknowledge with this methodological tension in mind that the grassland support was only one part of the decoupling reform in 2005; the marginal effect incorporates the impact of the cross-compliance requirements, the abolishing of most of the animal subsidies, and the decoupling of the DP as well.
In our investigation, we were concerned about the fact that the milk subsidy, introduced in 2004 and included in the decoupled direct payments in 2007, covaries with the grassland support. To capture the employment effect of the milk subsidy, we use the number of milk cows (per capita) in the municipality, and add three indicator variables (interacted with a milk reform dummy) to locate the quartile of milk cow distribution to which the municipality belongs. Hence, these indicator variables are assumed to proxy for the size of the milk subsidy. This is done separately for the coupled and decoupled milk subsidy regime.
Production changes in the labour-intensive milk sector (located primarily in grassland regions) that affect employment should also be captured with these indicator variables.
We recognize that for most Pillar II subsidies the number of beneficiaries (and payments) in each municipality is very small, and thus found it useful to divide them into There exist large fluctuations in cereal, dairy and meat prices that normally can and do affect investments, technology and the labour intensity of farms. The common time-fixed effects remove the average price variation, but since the price impact may vary among regions that specialize in different production, it is a wise to control for the regional price impact.
Unfortunately, a regional breakdown of cereal, dairy and meat prices is not available, but the Swedish Board of Agriculture does provide us with national prices. Accordingly, by interacting the prices with regional dummies for different grassland shares (i.e. the grassland groups in Figure 2 ), 12 regional variation is attained allowing us to control for price variations, including major commodities such as wheat, grain, beef and milk.
To assure validity and avoid biased estimates, we include a broad set of control variables. Some may seem endogenous, but by showing that the subsidy effect is robust to the inclusion of the controls, the result is strengthened. We divide the control variables into two sets, demographic variables and economic indicators, which are then separately added to the specification. The control variables are listed in Table A1 , along with reports of the descriptive statistics.
The specification includes gender identification (Share of men) and demographic age structure in the municipality because older men are highly over-represented among farmers.
The probability of being a farmer is low for individuals with a foreign background and Table 2 shows the second-stage IV-results when using the grassland share as an instrument for DP. Column (1) displays the results with the prices, the Pillar II subsidies and the milk cow dummies controlled. In column (2) the demographical municipality characteristics and in column (3) the economic municipality characteristics are added. In column (4), both characteristics are added. The main findings are: the grassland support effect is large and significant in every model and the effect is almost the same, irrespective of the set of controls.
Results

The second-stage IV-results
The subsidy effect in Table 2 is about 0.4, which can be translated as each additional SEK 100,000 (about 11,000 €) provides 0.4 jobs, i.e. that each additional job costs SEK 250,000. In Sweden, the total yearly wage cost of one person in agriculture is about SEK 333,000, 13 which means that the subsidy creates jobs at a lower cost than the average wage cost. It may seem that finding an impact that is larger than the government expenditure is unrealistic, exaggerating the effect. On the other hand, some of the new jobs might just be part-time, and part of the effect could simply be an increase in hours worked by farm employees where it becomes their main employment (and therefore registered in official statistics). Moreover, in section 6.4 we show that it is partly an effect of maintaining jobs in the sector.
Regarding the other CAP subsidies, we find that the environmental subsidy has a negative effect on agricultural employment, and that the Northern subsidy has a positive effect. It is uncertain whether these effects are causal, 14 though, and the model specification has a large impact on both their sign and significance. For example, with logarithmic environmental subsidies the environmental subsidy effect becomes positive. In both the coupled and decoupled milk subsidy regime more milk cows per capita is negatively related to agricultural employment. However, since the introduction of the milk subsidy is not exogenous, the association is not likely to be caused by the milk subsidy. The inclusion of the milk subsidy and Pillar II subsidies to the specification has a small impact on the grassland support effect. Yet without the prices included, it is noteworthy that the subsidy effect is almost twice as large (not reported, but found when adding the covariates stepwise to the model). Table 3 shows the estimates of the first-stage regressions, together with the F-statistics of the weak IV-test (Kleibergen Paap F-statistics). Weak instruments are problematic as they give biased estimates and underestimated standard errors (Murray, 2006; Stock and Yogo, 2005) .
First-stage IV-results and the performance of the instrument
The columns in Table 3 correspond to the same columns in Table 2 , and each model contains 13 In 2008 the monthly salary in agriculture was SEK 18,500. To obtain the total labour cost a payroll tax and a pension insurance fee should be added (they sum to about 50% The instrument has to fulfill the exclusion restriction as well, which means that the instrument should not affect the dependent variable after controlling for relevant covariates.
While this is untestable, the fact that the IV-estimate is robust to the inclusion of covariates indicates an exogenous instrument. We are confident that the introduction of the grassland support redistributes the DP exogenously because the subsidy effect in Table 2 is relatively unaffected by the inclusion of the demographic and the economic indicators.
When grassland is suddenly turned into a major asset, farmers are strongly incentivized to turn arable land into grassland, making area of grassland endogenous. However, in a decoupled system, where arable land is subsidized as well, these incentives should be relatively weak. Still, to overcome this problem we have used the average grassland share (after 2004) as our instrument, noting that yearly grassland shares give similar results. We also tried adding hectares of grassland to the specification (as an additional covariate at both stages of the IV-estimation), but this inclusion did not affect the grassland support effect.
Sensitivity tests
Because share of grassland is a relative measure, the first-stage regression is more correctly modeled with a relative measure for the payments as well. To test if the subsidy effect is affected by the choice of specification, we estimate a relative model where the logarithm of payments is regressed on the share employed in agriculture. Utilizing the sectoral employment measure, we construct the relative agricultural employment rate in the municipality by dividing the number of people employed in the sector by the total population in the age group 20 to 64. We note that in column (1) in Table 4 that the subsidy effect remains large and significant in the relative specification (the same model as in column (4) in Table 2 ). The weak F-statistic increases to 99.6, indicating a better modeling of the relationship between the grassland share and the receipt of direct payments. Moreover, when recalculating the effect into the same unit as in Table 2 , we obtain a subsidy effect of 0.64 (calculated at the average DP and the average employment level). We compare this number (and the other sensitivity results) with the estimate, 0.4, from Table 2 . Thus, the relative model produces a subsidy effect relatively similar to the absolute model. Consequently, we prefer the absolute model because the modeling of the second stage is more standard and straightforward.
Table 4 here
Column (2) in Table 4 reports the subsidy effect for the non-adjusted employment variable. In this model, we see that the subsidy effect, 0.58, is somewhat larger than in the adjusted model. Since agricultural employment in 2004 is assumed on average to decrease in the adjusted model, an implicit assumption in the adjusted model is that the grassland reform has had no effect prior to the reform. However, to be eligible for the grassland support, the grassland must be maintained in good condition (cross-compliance requirement), and the introduction of the grassland support in Sweden may requires the farmers to make some basic investments in the grassland. An increase in employment in November 2004 (when employment is measured) is therefore plausible. Thus, while the impact of the grassland support in the non-adjusted model is likely to be overstated, the result in the adjusted model is likely to be underestimated. If there is a regional trend that affects both the subsidies and employment, for example a strong economic improvement or structural change, the subsidy effect may well be biased. For example, it is possible that the rate of structural change in agriculture is different in grassland regions. So to test if the economic conditions in the municipality covariates with the subsidies, municipality-specific time trends are purposively included (261 linear time trends).
In column (4) of Table 4 , with the time trends included, the subsidy effect decreases to 0.27.
However, in an IV-approach municipality-specific time trends are an inherently very restrictive specification, eliminating much of the variation at the first stage. It is reasonable to argue that the effect is underestimated in this specification. However, from this exercise we can conclude that different time trends in grassland regions do not cause the main part of the subsidy effect.
Is the grassland support saving or creating jobs?
To what extent is the grassland support keeping the number of jobs stable instead of creating new jobs? This question is analysed by studying the time trend in employment for regions with different shares of grassland. Given that this is a purely descriptive analysis, the findings should not be over-interpreted, even if the exercise provides a nice illustration of the grassland impact on employment. Figure 4 shows the true employment numbers along with those with the employment impact of the grassland support subtracted (calculated at mean grassland share of each group). The subsidy-adjusted employment trends are marked with a dotted line.
We divide the regions into three groups, i.e. those with less than 30%, 30 to 60% and more than 60% grassland. For regions with less than 30% grassland employment keeps decreasing throughout the period, while for the regions with 30 to 60% grassland the grassland support stabilizes employment on average around 280. In contrast, for regions with more than 60% grassland the subsidy increases employment after 2004, although a large part of the effect is through job retention. This pattern, given the general underlying decrease in agricultural employment, suggests the grassland support is at least partly effective in keeping jobs, possibly because of a reduction in the rate of structural change in the sector. In general, in grassland regions the subsidy may function to dampen the failure rate of small farms. Hence, since the grassland support is partly keeping jobs in agriculture, the relatively large impact might be reliable. For a farmer who wants to stay in farming the grassland support might have a vital impact on the survival rate.
Figure 4 about here
Conclusions
The redistributive grassland support, introduced in 2005, had a large impact on agricultural employment in Sweden. Because employment increased with the share of grassland, there is strong evidence pointing to a causal effect. In an IV-setting we find that every SEK 100,000
(about 11,000 €) in subsidies generates 0.4 jobs, each costing about SEK 250,000, which is low. The results indicate that effect of supporting grassland is partly an effect of keeping the number of jobs in agriculture stable, i.e. the grassland support may restrain the exit rates of small farms and reduce the rate of structural change in grassland regions. Nordin and Manevska-Tasevska (2013) , using farm data, find a similar effect.
On the other hand, the farmers are constrained by the fact the grassland is only eligible for support if it is maintained in good agricultural and environmental condition and meets cross-compliance requirements, which takes a time and effort, and incurs costs (The Swedish
Board of Agriculture, 2011). An increase (or a reduced decrease) in farm working hours is therefore expected, associated with changes in land use practices. Thus a clear pattern emerges. Since the grassland support does not normally increase farm output (Nordin and Manevska-Tasevska, 2013) , it is subsidy eligibility (improving the environmental benefits) that is produced.
However, since the grassland support was introduced in a decoupled system, and the decoupling reform may have negatively impacted employment in general (as in Germany (Petrick and Zier, 2011)) , it is uncertain whether the eligibility of grassland would have had the same effect if the coupled arable support had remained (i.e. where the grassland support had been added to the former payment scheme). That is, since the variation in employment in grassland regions is estimated in relation to the variation in employment in arable regions, the effect may partly be an effect of a decrease in employment in arable regions.
This study's findings are policy relevant, because there is an ongoing debate about whether to green the CAP further. For example, if as suggested a larger share of the seminatural pastures are made eligible for payments, it may increase agricultural employment further. For example, EU-wide rules prohibit semi-natural pastures with more than 50 trees per hectare to be eligible for support. In addition, the subsidy is not specific for Sweden, so the results may be relevant for other European countries as well. What is specific for Sweden is that the grassland support is relatively high in relation to the arable support, and that the grassland share of total farmland is large. Moreover, because the grassland support redistributes Pillar I payments to regions with a relatively high unemployment level, it may be positive from an overall labour market perspective. In further research, we will analyse whether the change in the direct payments in 2005 had an impact on employment outside agriculture. Grassland share:<30% (dotted without subsidy effect) Grassland share:30-60% (dotted without subsidy effect) Grassland share:>60% (dotted without subsidy effect)
Tables and figures
Number employed The dependent variable is the number employed in the agricultural sector at the municipality level. Municipality fixed effects and the prices are added in every specification. The dependent variable in the firststage regression is the direct payments. The first-stage results (see Table 3 ) contain the same variables as the second-stage, but it also contains the instrument, share of grassland. The models are estimated in STATA with a least squares dummy variable (LSDV). Robust clustered standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1. The dependent variable is the direct payments (Pillar I) at the municipality level. Municipality fixed effects and the prices are added in every specification. The models are estimated in STATA with a least squares dummy variable (LSDV). Robust clustered standard errors in parenthesis. *** p<0.01, ** p<0.05, * In column (1) the dependent variable is the employment rate at the municipality level. In columns (2) to (4) the dependent variable is the number employed in the agricultural sector at the municipality level. In column (1) only, the payments are in logarithms. Municipality fixed effects, the prices and the covariates, in column (4) in Table 2 , are included in every specification. The dependent variable in the first-stage regression is the direct payments. The first-stage results contain the same variables as the second-stage, but it also contains the instrument, share of grassland. The models are estimated in STATA with a least squares dummy variable (LSDV). Robust clustered standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1. 
